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ABSTRACT - Authentic learning is a real-life experience of a learning event. Engineers are required to 
use mathematics to describe and analyse events of the real-world in a mathematics sense but yet see a 
disjuncture between a mathematics course and an engineering course. We have introduced an 
authentic activity in a multidisciplinary environment to assist these students to transfer useful 
mathematical knowledge to their real-world activities. The aim of this study was determine how an 
authentic learning approach to the teaching of mathematics for engineering students enhances their 
use of spatial skills and properties of shapes and its subsequent effect on their performance in and 
gratification towards mathematics. A case study approach was used and this study focused on 
quantitative and qualitative discussion. The participants were 96 civil engineering first-year students. A 
pre-test and a post-test were written to measure the knowledge and skills gained through the 
intervention. The results showed a positive effect on their performance in the 3-dimensional spatial 
forms. The impact of this activity on the enjoyment of mathematics has been very encouraging, which 
has encouraged us to recommend this activity as a complementary mode of teaching and learning 
mathematics. 
 
Keywords: Authentic; Performance; Gratification; Intervention and Activity. 
 
1. INTRODUCTION 
Engineering as a discipline is strongly connected with authentic problems and authenticity in 
engineering education is essential (Strobel, Wang & Weber, 2013), however, research on authenticity 
and authentic practices in engineering education is rudimentary. Kamp (2014) claims that the 
engineering curricula in higher education focuses on “how-to-do” activities instead of the development 
of “what-to-do” skills of the engineering student in order to foster innovation which  requires an 
entrepreneurial attitude. Given the lack of attention paid to integrating authenticity into the teaching 
and learning of mathematics in South Africa, specifically in engineering courses at higher education 
institutions (Harris, Black, Hernandez-Martinez & Pepin, 2015; Flegg, Mallet & Lupton, 2011; Treacy & 
O’Donoghue, 2014), it is not hard to understand that students do not see the connection between 
mathematics and its value in their respective disciplines. Harris et al. (2015) argue that the value of 
mathematics in engineering remains a problem and should be central in the design and practice of first-
year engineering curriculum. According to Harris et al. (2015) and Flegg et al. (2011), engineering 
students see the engineering course and mathematics as two different courses, and cannot appreciate 
the connection between them (Brynjolfsson & McAfee, 2014):  “There has never been a better time to 
be an engineer with special skills or the right education. However, there has never been a worst time to 
be an engineer with ‘ordinary’ skills and abilities.”  

 
1.1 A South African perspective 
South African school-leavers are reported to be underprepared for Higher Education (HE) studies 
(University World News, 2010). South Africa’s (SA) poor school education system contributes to the 
challenge at most HE institutions and is grossly inefficient as most children are performing significantly 
below the curriculum demand (Spaul, 2013; Simson, 2009). Furthermore, Thinyane (2010) discovered 
that first-year university students at South African institutions come from diverse school backgrounds 



  

37 
 

with different educational abilities and with a limited exposure to technology, he warns that the 
challenge for educators in HE is how to cater for these students as they enter university.  
 
South African educationists and researchers are pertinently attending to the issue of 
underachievement in mathematics at various levels, with the aim of finding new strategies or 
approaches that might improve the status of mathematics. However, SA lags behind the international 
trends to integrate authenticity in the learning environment (Eloff, 2013). According to Makgoba 
(2010), the academic environment has not adapted to the changes that are experienced by the new 
world in which knowledge is holistic, converging and crossing disciplinary boundaries. 
 
The use of spatial skills and properties of shapes to identify and to creatively solve real-life problems is 
one of the important outcomes of the South African curriculum (Education, 2011). The Department of 
Higher Education and Training (DHET, 2013), highlights the importance of the integration of theory to 
real-world applications that might be relevant to the labour market and for the development of 
relevant skills to accelerate employment opportunities. It is generally observed that students have 
difficulty in visualising structures in three-dimensional forms and understanding the relationship 
between two- and three-dimensional structures (Ayalew & Ochonogor, 2014). The current teaching 
and learning strategy does not allow for the development of such skills (Makina, 2010), whereby 
mental representations are linked to mathematical relationships. Engineering students are preparing 
for a future career where it is expected of them to be (Veenstra, Dey & Herrin, 2009; Johnson, Adams, 
Becker, & Freeman, 2014), analytical thinkers who are able to solve practical problems through 
creativeness and good communication skills. 
 
Circular measurements are one of the topics that are covered in the first-year engineering mathematics 
program for the diploma students, and it is expected that they develop an understanding of the 
concepts in order to interpret and solve real-world problems. Kotzé (2007) identified that it is difficult 
for students to represent characteristics of and relationships between two-dimensional and three-
dimensional objects both mathematically and visually. Students with insufficient spatial skills perform 
poorly if objects are placed in unfamiliar positions and if viewed from different angles. Spatial 
visualisation skills, according to Ali, Noordin and Nordin  (2012), appears to be lacking for engineering 
students and suggests that these skills could be improved through appropriate teaching approaches. 
Many researchers (Harris et al., 2015; Kotzé, 2007; Amory, 2012; Bozalek, Gachago, Alexander, 
Watters, Wood, Ivala & Herrington, 2013) call for an alternative approach to the teaching and learning 
of mathematics which incorporates the development analytical thinking skills.   
 
Gilbert (2004) suggests that authenticity learning develops students’ capacity to mentally visualise 
models and enable them to move more readily between 2D and 3D representations.  Treacy and 
O’Donoghue (2014) claim that the authentic instruction model has proven to be a successful one, with 
regard to the development of student understanding and the application of knowledge and suggest 
that it should form a central part when designing an effective model for the integration of mathematics 
and science. Authentic learning approaches result in the development of abilities (communication, 
collaboration, critical thinking and creativeness) that are desired by potential employers worldwide. 
These skills can be developed through the implementation of appropriate teaching approaches by 
lecturers with the purposes of addressing graduate readiness and competencies that are relevant for 
the workplace environment (Bozalek et al., 2013). Herington and Herington (2006) claim that authentic 
learning has found a place in the education agenda, as greater accountability in HE is required and 
millennial students are not willing to accept outdated classroom-based pedagogies. They also feel that 
although authentic learning is not new, its practice is arbitrary and undefined. Authentic learning has 
the potential to improve student engagement and educational outcomes and should become a regular 
practice at universities. 
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Students who are exposed to authentic learning environments are more motivated to attend classes 
and have a greater opportunity to communicate and collaborate and develop higher order thinking and 
problem-solving skills (Fouts, 2000). Treacy and O’Donoghue (2014) reported that participants have 
displayed a positive attitude when an authentic learning approach to teaching is followed.  Herrington 
et al. (2014) claim that authentic learning may well be the defining pedagogical orientation of 
education in the twenty- first century.  
 
In particular, there is considerable interest worldwide in curricular and pedagogical reform that aims to 
develop and prepare students from diverse backgrounds for their professional workplace environment 
(Education, 2011). The purpose of engineering education (Kamp, 2014) must be to train engineers with 
a genuine societal need and to help in translating knowledge into technological innovations and 
solutions. Harris et al. (2015) claim that engineers are required to think mathematically and use 
mathematics to describe and analyse aspects of the real-world situations.  
 
1.2 What is authentic learning? 
Lombardi (2007) defines authentic learning as: “Authentic learning typically focuses on real-world, 
complex problems and their solutions, using role-playing exercises, problem-based activities, case 
studies, and participation in virtual communities of practice. The learning environments are inherently 
multidisciplinary.” According to Reeves, Herrington and Oliver (2005)  authentic learning is a 
pedagogical approach that situates learning tasks in the context of the future, giving meaning and 
purpose to students’ endeavours, providing motivation and it has the potential  to improve student 
learning. An authentic learning pedagogical approach (Abbot, 2014; Reeves, 2013; Oh and Reeves, 
2014) focuses on connecting what students are taught in relation to real-world issues, problems, and 
applications. This is achieved through the use of complex ill-defined learning tasks that provide an 
opportunity for collaboration, reflection and integrates different subject areas. The rationale is that 
students are more likely to be interested in what they are learning; more motivated to learn new 
concepts and skills, and more successful if what they are learning mirrors real-life situations. This will 
equip them with practical and useful skills in addressing topics that are relevant and applicable to their 
lives outside of school. Reeves (2013) claim that the problem-solving strategies in authentic learning 
and the “solutions” developed through such an approach should encourage students to positively 
change their attitudes towards the subjects. 
 
Table 1 summarises the characteristic of an authentic learning approach according to Oliver & 
Herington (2003) and Herrington & Kervin (2007) and Herrington, Reeves and Oliver (Spector, Merrill 
and Bishop, 2014) and the context as applied in this study.  
 

Table 1. Characteristic of an authentic learning approach and context in this study 

Elements of an authentic learning 
activity 

Context in this study 

An authentic context that reflects the 
way the knowledge will be used in real 
life. 

Students were required to calculate the volume of a 
cylindrical beam from which a sector or segment 
was cut out and verify the calculation by means of 
physical construction and the water displacement 
method. 

Authentic activities that have real-world 
relevance. They are ill-defined and 
requiring complex investigation over a 
sustained period of time and can be 
integrated and applied across different 
subject areas. 
 

The activity mirrors the kind of challenges 
engineering students will face in real life. 
The problem was simply stated and there was no 
well-defined task. 
The activity required integration of mathematical 
and civil theoretical concepts to real-world an 
application.  
The activity was completed in seven days 



  

39 
 

 

Access to expert performances and the 
modelling of processes to enable 
opportunities to share in the experiences 
from experts and practitioners. 

Students’ were able to consult with lecturers in the 
mathematics and the civil department as well as 
tutors. 
Student’ were advised to explore and find material 
on the internet to guide and support their 
investigation 

Multiple roles and perspectives to 
provide the learner with opportunities to 
investigate multiple ideas, roles and 
perspectives. 
 

Students were required to work in groups so that 
each participant could contribute to the discussion 
and construction.  

Collaborate construction of knowledge. 
Opportunities that allow for students to 
work in groups. 
 

Students worked in small groups to foster teamwork 
and cooperation.  Students’ was also encouraged to 
consult with other groups. 

Reflection. Opportunities to reflect upon 
and consolidate their learning and 
compare themselves against experts and 
other learners. 

The authentic activity was designed with and 
authentic context that will integrate theory and 
practice in order to promote understanding and 
integrate new knowledge and skills into the 
students’ conceptual framework. 

Articulation. When learners are required 
to predict and hypothesize their ideas it 
helps them to identify weaknesses and 
provide opportunities for public 
presentation of an argument. 

Group work provided a social learning environment 
with opportunities for discussions. The report 
required of student’s to formally articulate the 
processes that were followed and learning that took 
place.  

Coaching and scaffolding: The role of the 
teacher or more able partners to provide 
support through observation, modelling, 
hints and feedback. 

The lecturer and tutor were available to all students 
during class time and for consultations. The other 
students in the group, as well as other groups could 
also provide a coaching and scaffolding roll. 

Authentic assessment: To provide 
students with the opportunity to 
demonstrate their effective performance 
or products in collaboration with others. 
It also requires assessment which is 
seamlessly integrated with the activity. 
 

Students’ was required to give a written report with 
video/photographic evidence of the process, their 
findings and participation in the activity. The 
assessment strategy required students compare 
theory and practice which provided for indicators 
whether the task was completed successfully.   

 
 
1.3 Objectives of the study 
The objective of this study was to determine: 

1.   The effect of the authentic learning activity on the gratification of mathematics, 

2.   The effect on the performance in circular measurements, 

      3. Whether or not authentic learning activities improves students’ understanding of circular 
measurements, and in particular to real world applications. 

 
2. THEORETICAL FRAMEWORK 
Authentic learning supports the social constructivist pedagogy (Vygotsky, 1978; Engestrom, 1987) 
wherein students actively construct their own knowledge (Jonassen, 1991) based on the integration of 
their current experience with their prior experience. This experience is likely to enable them to make a 
connection between theory and practice, improving their ability to analyse, explore and grasp an 
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understanding of mathematical concepts. The authentic learning environment (Herrington, 2007) can 
be realised within a constructivist learning framework. Artifacts used as tools allow students to engage 
more meaningful with tasks allowing them to take ownership of their knowledge. Engineering students 
have to learn what differences exist in methods of inquiry and arguments between the different 
disciplines, and how tools and materials of one discipline can illuminate the subjects of another (Kamp, 
2014).   
 
3. RESEARCH METHODOLOGY 
3.1 Participants of the study 
Purposeful sampling was used to identify and select a group of students from one learning discipline 
(civil) who were available and willing to participate.The sample consisted of first-year engineering 
students’ registered for a Diploma in the Faculty of Engineering and Building Environment at the 
University of Johannesburg. Mathematics is a compulsory subject for these Engineering students, and 
the subject itself falls under the ambit of the Faculty of Science. A total of 96 students participated in 
the study. To allow for generalisations, it can be expected that students from other engineering 
departments and other South African universities will be similar with respect to age, gender 
composition, school experience and socio-economic backgrounds.  
 
3.2 Research Design 
A case study approach was followed.  This study involved the immersion of students in a real-life 
scenario, collecting data (Tashakkori & Teddlie, 2010; Bhattacherjee, 2012) with the objective to 
examine how a contemporary phenomenon works in real life (Yin, 2009). This allows the researcher to 
evaluate educational innovations in a specific context as well as the general educational phenomena 
(Simons, 2009).  According to Kumar (2014), the case study design was based on the assumption that a 
single case could provide insight into situations prevalent in a larger group and was useful when you 
want a holistic understanding of the situation. To ensure reliability the pre-test and post-test were 
administered to the same group of students and the scores were correlated for each individual 
student. The post-test was designed to measure what was learned during the authentic learning 
activity to contribute to validity. 
  
3.3 Procedure 
A pre-test was conducted to generate data to assist in identifying specific problem areas students have 
with circular measurements. The information was used to develop an authentic learning intervention 
that would address the identified problem areas. A post-test was given after the implementation of the 
intervention to determine to what extent the authentic learning activity affected the students’ 
achievements in a circular measurement with respect to real world applications. 
 
3.3.1 Pre-Test 
Students were given a real-world problem based on the construction of a cylindrical concrete beam 
cast. The activity formed part of their semester test. 

 
Figure 1: A cement column with characteristics: OA = OB = AB = 6m, height (h) of the column is 8m. 

 
3.3.2 Authentic learning activity 
The intervention activity was designed to expose students’ to a real-world scenario and engage them in 
problem-solving through collaboration, investigation and practical activities.   
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The students divided themselves into groups of three. Each group had to select a suitable material to 
construct a cylindrical beam, from which a sector or segment was removed. They calculated the 
volume of the beam and used the water displacement method to practically verify the calculated 
answer. To enforce students’ participation, they had to provide photos (selfies) as evidence of their 
contribution, construction and measurements which formed part of their report.   
 
3.3.3 Post-Test 
Students were given a real-world problem based on the construction of a cast from a cylindrical 
concrete bench, and this also formed part of their semester mark. The question was similar to the 
question in the pre-test, as shown below. 

 
Figure 2: Concrete bench with characteristics: sector angle 90 degrees, diameter of the circle 2m, length of 

bench 3m. 
 

3.3.4 Data Analyses 
The data were captured into MS Excel and averages were calculated and diagrams were drawn. This 
was found appropriate because it allowed us to measure the effect of the authentic learning activity. 
The mean scores of the group was analysed to establish whether there were significant variations in 
the students achievements.  The scatterplot was used to visualise the three measurements at once. It is 
clear from the averages and scatterplot that the authentic activity had a positive effect on the post-test 
achievements. 
 
4. RESULTS  
Table 2. Summary of the effect of the change through the introduction of the intervention program 

Change 0 + ++ +++ ++++ N/A - -- --- ---- 

Percentage of 
students 

14% 21% 16% 19% 13% 5% 9% 1% 1% 2% 

 
From Table 5 (Appendix A) and Table 2, we see the impact of the authentic learning activity on the 
learners’ performances in the Post-Test real-world applications. The results clearly show an upward 
trajectory in performances through the introduction of this authentic learning activity. The impact of 
this authentic learning activity and the test performances for the activity itself is very encouraging. It is 
interesting to note that the vast majority of learners, 69%, have obtained a positive rating, meaning 
that the authentic learning activity had a positive effect on the students’ performances in the post-test 
application problem. For only 13% of the learners the authentic learning activity had a negative impact 
on their performances.  
 
Table 3. Scatter plot of the individual performances between the Pre-Test, Intervention and Post-Test real 
world applications. The blue circle represents the Pre-Test, the orange circle represents the Post-Test, and the 
triangle represents the scores for the intervention. 
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In Table 3, we likewise see the shifts in performances through the implementation of an intervention 
strategy. 
 
Table 4. Average percentage of the assessments between the Pre-Test, Intervention and the Post-Test. The last 

column presents the global change in the performance in the real world application. 
Pre-Test Intervention 

Authentic 
learning activity 

Post-Test Global 
Change Theory Real-world 

application 
question 

Theory Real-world 
application 

question 

56% 16% 72% 56% 52% > 3 fold 
increase 

 
The results of the theory tests are consistent at an average of 56%, showing that the two assessments 
are of comparable measurement. The performance in the application question improved from 16% to 
52%. 
 
4.1 Pre-Test 
The majority of students performed poorly in the real-world problem.  The average score was 16% 
compared to the test average of 56%.   The students test average was consistent with those of previous 
years, but it was obvious that there was a considerable gap between the performance in standard two-
dimensional theoretical questions and the application in three-dimensional question.  
We observed that the most common mistake was that the majority of students did not realise that the 
section that was cut out of the column was a sector and not a triangle. Many students confused the 
height of the column with the diameter of the circle, claiming that height was a vertical measurement 
and was confused by the horizontal orientation of the column. These observations generally agree with 
the claim by researchers (Ayalew & Ochonogor, 2014; Gilbert, 2004; Kotzé, 2007), that students’ do not 
have the required spatial skills to move between 2D and 3D objects.    
 
4.2 Authentic learning activity 
The students were excited by the opportunity to be exposed to a real-world problem which involved 
group work in mathematics. The students were actively involved in the selection of material and 
construction of an object to practically verify their theoretical calculations.   Their performance in the 
activity contributed to their semester marks which motivated them to perform better. A rubric was 
used to assess the activity and the quality of work produced by the students was good, with the 
majority (58%) of students scoring above 70%.     
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From a qualitative point of view, they commented on their experience in the activity, “it made us 
curious to learn more and put mathematics on a higher level than any other subject (Student 1)”. The 
majority of students experienced that “…the activity made us think; gives one a completely different 
and much deeper appreciation towards the intricacies of maths (Student 2)” and even “…thrills me 
because when you get it right you feel so proud (Student 3)”. This experience developed their analytical 
thinking skills, “… I learned to analyse and solve complex problems.” But On the other hand, a student 
commented, “… the experiment was a waste of time, it only recognised that the formula was 
incorrect… but I did enjoy it.” 
Of particular interest was the influence on their gratitude towards mathematics. In general, the activity 
had a positive effect on their attitudes towards mathematics. The students indicated that the 
intervention improved their perception of the value of mathematics, “… because you get mentally 
rewarded for understanding the application; …it changed my trust and now believe...”  The real-life 
usefulness motivated them, “…the project made me more passionate…I see mathematics as a less 
challenging subject.”  
 
The students appreciated the social collaboration characteristics; collaboration and photographing 
themselves, within the activity. This social constructivist approach to the learning of mathematics 
contributed to the development of their social and communication skills, “… I have now seen that it is 
not difficult when you work in groups helping each other … when I now come across a challenging 
question I consult with my classmates.” The opportunity to engage with other students’ made me the 
aware of their personal challenges, “… group work helped me to become aware of my weakness and to 
overcome my weakness with strategies that are fun for me to use.”    
 
4.3 Post-Test 
The significant improvement of the performance in the application question in the post-test showed 
that the authentic learning activity was effective. Their average for the real-world problem improved 
from 16% to an average of 52% while the average for the theory test remained fairly static at around 
56%. It is significant that the positive comment from the students is reflected by the improvement in 
their achievement in the application question.  
 
5. DISCUSSION AND INTERPRETATION OF RESULTS  
The students performed significantly better after the intervention. This could be because the 
experience gained helped them develop a deeper understanding of three-dimensional concepts. It is 
likely that the authentic learning activity enhanced the students’ conceptual thinking, and improved 
their ability to move readily between 2D and 3D an object, which is an essential skill in analysing three-
dimensional mathematics problems. The ill-defined problem statement exposed the students to a 
deeper level of thinking, improving their ability to verify theoretical implications. This knowledge 
cannot be achieved in any normal teaching practice and assessment. This suggests that the integration 
of theory and a practical activity in an authentic learning context improved the students understanding 
of the physical properties of three-dimensional circular objects.  
 
The significant improvement of students’ performance in the post-test is an indication of the positive 
effect the activity had in the teaching and learning of mathematics. This is a promising strategy towards 
strengthening their belief in the value of mathematics. The net effect of this is an improvement in their 
cognitive skills. The authentic learning activity allowed the students to analyse and understand the 
characteristics of and relationships between two-dimensional and three-dimensional objects of a 
circular nature. According to (Corrias, Buist & Soong, 2014; Lombardi, 2007; Strobel et al., 2013), an 
authentic learning activity has an enhancing effect in learning if students’ experiences are better 
shared with other students.  It is a challenge for lecturers to use various teaching strategies in 
mathematics to improve thinking skills. Research (Lombardi, 2007; Treacy et al., 2014; Corrias et al., 
2014)  claims that use of varied teaching strategies allows students to actively participate in the 
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learning process and the subsequent effect of this is that we have more successful students available 
for employability.  
 
A close correlation between theory and practice combined with the social integration in the authentic 
learning activity has had a positive influence on the students’ attitude and contributed to better 
achievement.  The practical activity provided students with the opportunity to link theory and practice 
while the group work provided a valuable form of collaboration and scaffolding. Their successes as well 
as the fact that they enjoyed the activity, gave them a sense of achievement and a belief that 
mathematics has a real value in society. The majority of students’ agreed that the integration of 
mathematics and engineering related authentic learning  activities is a good idea and requested that 
the practice should be a regular practice. It is, however, a concern that the average performance in the 
post-test did not improve.   
    
6. CONCLUSION 
It is reasonable to conclude that real-world activities based on the principles of authentic learning 
appear to be effective in improving the ability of students to visualise structures in three-dimensional 
forms and analyse the relationship between two- and three-dimensional structures. These findings 
support the view (Herrington et al., 2006; Bozalek et al., 2013; Lombardi, 2007) that the teaching and 
learning of mathematics should involve authentic real-world activities. We recommend that the 
authentic learning activity should be conducted immediately after the pre-test and that the time 
between the pre-test and post-test be kept to a minimum, with the post-test wrote immediately after 
the completion of the authentic learning activity. The intervention should be designed to cover one 
aspect of a topic, and should take no longer than 10 days to complete. It will be interesting to observe 
if the implementation of authentic learning activities in other topics of mathematics will have such an 
illuminating effect. 
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APPENDIX A: RESULTS OF PRE-TEST, INTERVENTION, POST-TEST  
Table 5. Results of the Pre-Test (Theory and Real-world application), Intervention and Post-Test (Theory and 
Real-world application), with the last column indicating the following changes: no change (0), a plus (+) 
indicates an increase of 25% and likewise for a minus sign (-). 

 
Number Pre-Test  Post-Test Change 

Theory Real-world 
application 
question 

Intervention 
Authentic 
activity 

Theory Real-world 
application 
question 

1 60 0 72 64 0 0 

2 52 0 72 62 0 0 

3 75 25 80 89 100 +++ 

4 30 0 84 44 100 ++++ 

5 80 0 72 89 100 ++++ 

6 64 25 60 59 50 + 

7 55 0 68 48 25 + 

8 66 25 92 81 100 +++ 

9 36 25 84 61 100 +++ 

10 66 75 76 73 0 --- 

11 32 25 92 17 0 - 

12 55 0 80 85 100 ++++ 

13 73 25 80 25 0 - 

14 ABSENT ABSENT 88 68 100 N/A 

15 70 25 84 74 100 +++ 

16 75 0 80 67 50 ++ 

17 41 0 72 46 0 0 

18 75 0 80 87 100 ++++ 

19 23 0 80 46 50 ++ 

20 82 0 80 89 100 ++++ 

21 34 0 68 61 25 + 

22 68 25  36 0 - 

23 30 25 72 65 50 ++ 

24 18 0 80 31 0 0 

25 57 0 40 ABSENT ABSENT N/A 

26 41 0 48 31 0 0 

27 43 0 72 60 0 0 

28 59 25 92 86 50 + 

29 61 0 68 64 50 ++ 

30 52 50 92 69 25 - 

31 66 25 72 85 100 +++ 

32 75 25 80 49 0 - 

33 75 50 80 59 25 - 

34 64 25 76 61 100 +++ 

35 0 0 80 34 50 ++ 

36 59 25 60 69 0 - 

37 77 25 80 65 50 + 

38 36 25 72 37 50 + 

39 73 0 48 56 100 ++++ 

40 43 25 72 61 50 + 

41 59 25 68 74 100 +++ 

42 39 0 64 34 50 ++ 

43 66 25  ABSENT ABSENT N/A 

44 82 0 80 43 0 0 

45 68 0 72 81 100 ++++ 
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46 68 25 72 88 100 +++ 

47 70 0 80 40 50 ++ 

48 68 25 68 78 100 +++ 

49 45 0 72 27 0 0 

50 61 0  63 25 + 

51 32 0  36 100 ++++ 

52 73 0 72 53 25 + 

53 36 0  18 0 0 

54 73 0 88 78 100 ++++ 

55 75 0 68 86 100 ++++ 

56 84 0 64 65 100 ++++ 

57 68 25 72 51 25 0 

58 82 0 72 87 100 ++++ 

59 64 25 68 66 0 - 

60 61 0 72 65 50 ++ 

61 80 25 80 55 50 + 

62 70 25 68 58 50 + 

63 41 0 60 42 0 0 

64 75 0 60 57 50 ++ 

65 86 25 68 91 100 +++ 

66 45 0 72 22 50 ++ 

67 59 0 72 81 50 ++ 

68 66 0 68 65 50 ++ 

69 59 25  61 50 + 

70 55 0 80 46 50 ++ 

71 50 0 60 23 0 0 

72 41 0 80 45 0 0 

73 75 25 88 75 100 +++ 

74 55 25 72 63 100 +++ 

75 48 0 52 56 50 ++ 

76 ABSENT ABSENT 72 58 75 N/A 

77 66 25 52 44 100 +++ 

78 89 50 60 49 0 -- 

79 ABSENT ABSENT  24 25 N/A 

80 41 25 64 36 0 - 

81 64 25  73 100 +++ 

82 73 25 92 78 100 +++ 

83 18 0  4 25 + 

84 59 100 80 36 0 ---- 

85 52 25 72 63 100 +++ 

86 57 25 68 75 100 +++ 

87 75 25 92 76 100 +++ 

88 18 25 60 40 50 + 

89 50 25 60 39 50 + 

90 73 75 60 63 100 + 

91 68 25 80 59 50 + 

92 48 0 64 48 25 + 

93 82 25 72 68 50 + 

94 36 0 48 29 25 + 

95 61 0 76 77 50 ++ 

96 64 100  58 0 ---- 

 
 
 

 


